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[57] ABSTRACT 

A two-sided original reading apparatus includes carry- 
ing means for carrying an original in a predetermined 
carrying direction. First reading circuitry reads the 
image on the first face of the original at a first reading 
position and generates first analog image signals. Sec- 
ond reading circuitry reads the image from the second 
face of the original at a second reading position different 
from the first reading position with respect to the carry- 
ing direction, and generates second analog image sig- 
nals. Converting circuitry converts the first and second 
analog signals into first and second digital signals, re- 
spectively. Delay circuitry is provided for delaying one 
of the first and second digital image signals with respect 
to the other by a delay time which corresponds to a 
deviation between the first and second reading posi- 
tions. 

13 Claims, 6 Drawing Sheets 
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TWO-SIDED ORIGINAL READING APPARATUS BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an example of a 

This application is a continuation of application Ser. construction of an image reading apparatus to which 

No. 07/302,909 field Jan. 30, 1989, now abandoned. 5 the present invention is applied; 

DAPvrDAiTxin nr -rue TxrucKT-rT^M FIG * 2 is a timing chart showing an output state of an 

BACKGROUND OF THE INVENTION image signfll fa th * construction of FIa 1; 

1. Field of the Invention FIG. 3 is a block diagram showing an example of a 
The present invention relates to an original reading further detailed construction of the image reading appa- 

apparatus for reading an original which is filed in; for 10 ratus; 

instance, an image information filing apparatus or the FIG. 4 is a timing chart showing an output state of an 

like. image signal in each section; 

2. Related Background Art FIG. 5 is a block diagram showing an example of a 
There have been proposed various kinds of image construction of a filing system; 

information filing apparatuses in which an image signal 15 FIG. 6 is a timing chart snowing output states of 

is stored into a file medium such as a magnetic disk, image signals in the construction of FIG. 5; and 

optical disk, or the like, and image information is re- FIG. 7 is a diagram showing an example of a display 

trieved and read out of the file medium as necessary and of an image. 

printed, displayed, or the like. As an apparatus for in- hftati fd inscription of thf 

putting an image signal to such a filing apparatus, an 20 DE ™? F E ™ 

image reading apparatus for photoelectrically reading PREFERRED EMBODIMENT 

, an original image by using a CCD image sensor or the A preferred embodiment of the present invention will 

) like is used. be described hereinbelow. 

However, to read an original having images to be FIG. 1 is a block diagram showing an example of a 
filed on both sides, the original is turned upside down 25 construction of an image reading apparatus to which 
by an automatic turning mechanism or by a manual the invention is applied. Reference numeral 0 denotes 
operation and image information is read out from each an original (called a two-sided original) which has im- 
side. Therefore, the operations are complicated and the ages on both sides and is carried in the direction indi- 
image information of both sides of an original cannot be cated by an arrow; 1 and 2 represent photo-electric 
simultaneously read at a high speed. Thus, when a large 30 converters each of which has a line image sensor corn- 
number of two-sided originals are read, it takes a long prising a plurality of photosensitive elements arranged 
time and a situation such that the reading of the original in the direction perpendicular to the carrying direction 
is forgotten easily occurs. of the original 0 and which photo-electrically read the 
On the other hand, since the images of the front face images of the front and rear faces of the two-sided origi- 
and rear face of the same original are respectively inde- 35 nal, respectively; 3 is a selector to select on a line basis 
pendently managed as different images, in the case of image signals which are output from the photo-electric 
retrieving the information filed on the file medium, converters 1 and 2; 4 is an A/D converter to convert an 
there is a problem such that both of the front and rear analog image signal which is output from the selector 3 
faces of one original cannot be simultaneously easily into a digital image signal of a predetermined bits every 
output unless software processes are executed. 40 pixel; 9 is a selector to separate the digital image signals 

tw nu tuc Txn;cMTTrk\i indicative of the front and rear face images from the 

SUMMARY Or THE INVENTION digitaJ signa , which fa omput frQm the A/D CQn ^ 

The present invention is made in consideration of the verter 4; 5 is a buffer memory to delay the digital image 

foregoing points and it is an object of the invention to signal indicative of the front face image separated by 

provide an original reading apparatus which can prefer- 45 the selector 9 by a predetermined time; and 6 is a selec- 

ably read images of both front and rear faces of an tor for selecting one of the digital signal of the front face 

original at a high speed. . image from the buffer memory 5 and the digital image 

Another object of the invention is to provide an origi- signal of the rear face image from the selector 9 and for 

nal reading apparatus which can efficiently process the outputting the image signal. 

read signals of images of the front and rear faces of an 50 In this manner, the photo-electric converters 1 and 2 

original. are separately provided to read the front side image and 

Still another object of the invention is to provide an rear side image of the original. The front face and rear 
original reading apparatus in which the read signals of face original reading positions are arranged so as to be 

images of the front and rear faces of an original are deviated with respect to the carrying direction of the 

output as a pair in a manageable format. 55 original. The backgrounds at the reading positions are 

Yet another object of the invention is to provide an constructed by black opaque plates 7 and 8. Further, the 

original reading apparatus comprising: conveying selector 3, A/D converter 4, buffer memory 5, and 

means for conveying an original; a plurality of reading selectors 6 and 9 are provided as a circuit system to 
means for reading at different positions the images of correct a time deviation between the image signals due 

the front and rear faces of the original conveyed by the 60 to the positional deviation between the front and rear 

conveying means; and correcting means for correcting reading positions of the original, 

an aberration of the reading positions of the plurality of By the above construction, both faces of the original 

reading means for the image signals which are respec- can be simultaneously read at a high speed without 

tively output from the plurality of reading means. performing the troublesome manual operations. Fur- 

The above and other objects and features of the pres- 65 ther, by deviating the front and rear reading positions, 

ent invention will become apparent from the following even when a thin original is read, it is possible to elimi- 

detailed description and the appended claims with refer* nate an inconvenience such that the image on the rear 

ence to the accompanying drawings. side of the face to be read is erroneously read. More- 
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over, since the background at the reading position is passing that position. The reflected light is transmitted 

black, a frame of an original can be easily recognized. through the mirrors 21, 22, and 23 and lens 24 and is led 

FIG. 2 is a timing chart showing output states of to the rear photo-electric conversion circuit 25. The 

image signals in the case where a plurality of originals image information of the rear face of the original 33 is 

are continuously read in FIG. 1. Even in the case of 5 read every line and converted into the electric signal 

continuously , reading a large number of originals as and output every line as shown by B in FIG. 4. The 

shown in the timing chart of the signals of FIG. 2, the photo-electric conversion circuits 18 and 25 are timing 

image signals respectively indicative of the front and controlled by the timing control circuit 27 so as to alter- 

rear face images of the same original can be simulta- nately output the image signal. Thus, as will be ex- 

neously output. 10 plained hereinlater, the A/D converter and image pro- 

FIG. 3 is a block constitutional diagram showing an cessing circuit to form the digital image signal can be 

example of a further detailed constitution of the image commonly time sharingly used for the front and rear 

reading apparatus shown in FIG. 1. FIG. 4 shows an face images. 

output state of the image signal in each section in the A reading position UR by the rear photoelectric 

construction shown in FIG. 3. In FIG. 4, 0 and U re- 15 conversion circuit 25 in the rear reading window 19 is 

spectively indicate image signals of the front and rear deviated in the carrying direction by only a distance ( 

faces and each numerical value represents the line num- from a reading position OR by the front photo-electric 

ber. conversion circuit 18 in the front reading window 12. 

In FIG. 3, reference numeral 33 denotes a two-sided Therefore, in each of the reading positions, the back- 
original; 34 and 35 indicate two pairs of conveying 20 ground of the original 33 can be set to be black and 
rollers to convey the original 33 at a constant velocity; opaque and is not influenced by the light source to read 
10 and 11 are black opaque original guides arranged the other face. Consequently, even in the case of the 
over and below the conveying path of the original 33; thin original 33, for instance, a situation such that the 
and 18 and 25 are photo-electric conversion circuits image of the rear face is reflected to the front face due 
each comprising a line image sensor which scans the 25 to the illumination of the light source from the rear side 
image in the direction perpendicular to the carrying and is read does not occur. In the embodiment, the 
direction of the original 33 and has a plurality of photo distance ( is set to 3 cm and a reading line density is set 
sensitive elements. Reference numeral 27 denotes a to 8 lines/mm, so that the deviation between the reading 
timing control circuit to control the operation timing in positions of the photo-electric conversion circuits 18 
each section in FIG. 3. The timing control circuit 27 is 30 and 25 is set to a distance corresponding to 240 lines on 
constructed by, for instance, a reference oscillator, a the original. Therefore, as shown by A and B in FIG. 4, 
counter, and the like. when the photo-electric conversion circuit 25 outputs 

Reference numeral 12 denotes a front face reading the image signal (Uj) of the first line, the photo-electric 

window as a transparent portion which is opened on the conversion circuit 18 outputs the image signal (O240) of 

original guide 10 on the upper side of the conveying 35 the 240th line. 

path, and 13 indicates a light source to read the front The photo-electric conversion circuits 18 and 25 

face. An optical system comprising reflective mirrors provided on both of the front and rear face sides of the 

14, 15, and 16 and a lens 17 leads the reflected light from original running path respectively convert the front and 

the image of the front face of the original 33 exposed by rear images of the original 33 into the analog electric 

the light source 13 to the photo-electric conversion 40 signals corresponding to the image densities every line 

circuit 18 to read the front face. and output to a selector circuit 26. 

Reference numeral 19 denotes a rear face reading In the selector circuit 26, the front and rear image 

window as a transparent portion which is opened in the signals of the original 33 which are supplied from the 

original guide 11 on the lower side of the conveying front and rear photo-electric conversion circuits 18 and 

path, and 20 represents a light source to read the rear 45 25 are alternately selected every line in accordance with 

face. An optical system comprising reflective mirrors a timing signal which is generated from the timing con- 

21, 22, and 23 and a lens 24 leads the reflected light from tro! circuit 27. Thus, the front image signals Oi, O2, . . 

the image of the rear face of the original 33 exposed by . and the rear image signals Ui, U2, . . . are synthesized 

the light source 20 to a photo-electric conversion circuit as shown by C in FIG. 4 and output to an A/D conver- 

25 to read the rear face. 50 sion circuit 28. 

In FIG. 3, the original 33 is carried at a predeter- In the A/D conversion circuit 28, the front and rear 

mined velocity in the direction indicated by an arrow in image signals which were switched every line by the 

the diagram between the original guides 10 and 11 made selector circuit 26 are converted into the digital signals 

of black opaque members by using the conveying rol- and output to an image processing circuit 29. The digi- 

lers 34 and 35. When the original 33 is carried to the 55 tal image signal is subjected to image processes such as 

front reading window 12 which is opened in the upper shading correction and the like by the image processing 

original guide 10, the front face of the original is illumi- circuit 29. The resultant image processed signal is out- 

nated by the light source 13 while the original is passing put to a selector circuit 30. 

that position. The reflected light is transmitted through The selector circuit 30 separates the front and rear 
the mirrors 14, 15, and 16 and lens 17 and is led to the 60 image signals of the original 33 every line in response to 
front photo-electric conversion circuit 18. The image a timing signal which is generated from the timing con- 
information of the front face of the original 33 is read trol circuit 27. When the front image signal is input, the 
every line and converted into the electric signal and selector circuit 30 outputs the separated image signal to 
output every line as shown by A in FIG, 4, a delay buffer memory 31. When the rear image signal 
When the original 33 is further conveyed and reaches 65 is input, the selector circuit 30 outputs the separated 
the rear reading window 19 which is opened in the image signal to a selector circuit 32. 
lower original guide 11, the rear face of the original 33 When the front image signals Oj, O2, . . . of the origi- 
ns illuminated by the light source 20 while the original is nal 33 are input, the delay buffer memory 31 stores them 
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for a predetermined time and delays them and outputs shows an output state of the image signal in each section 

to the selector circuit 32 as shown by D in FIG. 4. The in the construction shown in FIG. 5. 

time to delay the signals is set to the time which is re- An output image signal G from the selector circuit 32 

quired to correct the time difference which is caused shown in FIG. 3 is input to a selector 40. Reference 

since the front reading window 12 is formed at the 5 numerals 41 and 42 denote buffer memories into which 

position before the position of the rear reading window the image signals of two lines can be stored, respec- 

19 by only the distance 1 in the original carrying direc- tively. The selector 40 alternately outputs the input 

tion. Therefore, in the embodiment, since there is a image signal Gas a set of front and rear image signals of 

deviation of the distance corresponding to 240 lines the same line to the bufFer memories 41 and 42 (H and 

between the front and rear reading positions, the signals 10 ] j n FIG. 6). 

are delayed by the time corresponding to 240 lines. a selector 43 alternately selects the buffer memories 

In the selector circuit 32, the front digital image sig- 41 ^6 42 and outputs the front and rear image signals of 

nal (D in FIG. 4) of the original 33 in which the differ- t he same line written in each of the buffer memories to 

ence of the reading position was corrected by the delay an encoder 44 as an image signal (J in FIG. 6) of one 

buffer memory 31 and the timing coincides with the 15 | me 

rear digital image signal (E in FIG. 4) is synthesized to The encoder 44 compresses and encodes the image 

the rear digital image signal. The synthesized image signaJ wnjch was mput from the selector 43 by using, 

signal is output as shown by F in FIG. 4. A timing signal for instance, a well-known encoding method such as 

at this time is also generated from the timing control MH, MR, MMR, or the like and stores the image infor- 

circuit 27. 20 mat j on on a 45 having a memory capacity as large 

By the foregoing senes of operations, the images of „ the number of picture planes comprising an OMD or 

both of the front and rear faces of an original are simul- ^ ^ 

taneously read at a high speed and a set of front and rear ^ ^ flH $ Qf FIG 5 ^ mentioned ab0VC( 

image signals whose timings are coincident can be ob- ^ im&ges of ^ ^ Une of ^ from an(J ^ faces of 

^? , , ee j t the same original which were read are handled as an 

In the embodunent a set of from and rear face unage * Qf Qne ^ ^ ^ 

signals of one original have been obtmned as an output * * ^ afe ^ 

However, only one of either the front or rear .ma^ 0 J- A ^mmoninte* for retrieval is given to 

signals D and E which are mput by the selector circuit . & . . 0 

32 b 1 t t 30 these images and they are filed. 

(Tthe^^hand, by changing the delay time of the f Reference numeral 46 denotes a retrieval unit to re- 

bufTer memory 31, after all of the image signals of the tr * ve a desired image from t^mages of a plurality of 

whole face of one of the front and rear faces (for in- P ,cture P lanes stored on * e * sk 45 m accordance with 

stance, rear face) were completely output, the image a 5 et " eval instruction. The compressed image signal 

signal of the other face (e.g., front face) can be also 35 wh * h was retrieved by the retrieval unit 46 and read 

subsequently output. out * om the 45 » expanded by a decoder 47 and 

On the other hand, the A/D conversion circuit and su PP!* ed t0 8 dls P lav umt 48 comprising a CRT, LC, or 

the image processing circuit can be also obviously pro- „*f' . , r . 

vided for each of the front and rear image signals. A . FIG- 7 shows an example of an image display on the 

In the embodiment, although the positional deviation 40 display unit 48. In FIG. 7, D^P denotes a display 

existing between the output D of the bufTer memory 31 ™eea of the display unit 48 and FIM and BIM repre- 

and the output E of the selector circuit 30, a delay ««« a front f ace image and a rear face image, respec- 

amount of the buffer memory 31, can be also set so as to tively. 

match the phases. ^ s mentioned above, m the filing system shown in 
As will be obvious from the above description, the 45 FIG - 5 » since fr ont and rear images of the same 
image of both faces of an original can be simultaneously original are filed as if they are one image, when the 
read and the reading positions of the front and rear compressed image signal read out of the disk 45 is ex- 
images are deviated and arranged, so that the image of panded and displayed, both of the front and rear images 
the rear face is not read even when reading the front are displayed on the same display screen as shown in 
face of a thin original. On the other hand, the front and 50 FIG- 7. 

rear image signals of an original whose timings are Therefore, the front and rear images of the same 

coincident can be obtained. original can be always handled as a pair. The processes 

In the embodiment, the front face of an original has for filing, displaying, and the like of the front and rear 
been read at a timing which precedes the rear face. images of the same original can be easily executed with- 
However, on the contrary, it is also possible to con- 55 out needing a complicated program processes, 
struct the embodiment in a manner such that the rear Although the preferred embodiments have been de- 
face of an original is read before the front face and the scribed above, the present invention is not limited to the 
rear image signal is delayed by a time corresponding to foregoing embodiments but many modifications and 
the reading position deviation. variations are possible within the spirit and scope of the 

An explanation will now be given with respect to an 60 appended claims, 

example of a construction in the case where an image What is claimed is: 

signal as shown by F in FIG. 4 which is output from the 1. An original reading apparatus comprising: 

selector circuit 32 is stored in a file medium such as a carrying means for carrying an original in a predeter- 

magneto-optic disk (OMD) or the like. mined carrying direction; 

FIG. 5 is a block diagram showing an example of a 65 first reading means for reading, line-by-line, an image 

construction of a filing system in which an image signal of a first face of an original carried by said carrying 

is compressed and stored on a disk, and the image re- means at a first position, and for generating, line- 

trieved and read out from the disk is displayed. FIG. 6 by-line, a first analog image signal; 
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second reading means for reading, line-by-line, an 
image of a second face of the original carried by 
said carrying means at a second position which is 
different from the first position with respect to the 
carrying direction, and for generating, line-by-line, 5 
a second analog image signal; 

converting means for converting the first and second 
analog signals generated by said first and second 
reading means into first and second digital image ^ 
signals, respectively, and for generating, line-by- 
line, the first and second digital image signals; 

delay means for delaying the first digital image signal 
with respect to the second digital image signal by a 
delay time corresponding to a deviation between 15 
the first and second positions, said delay means 
including a memory capable of storing a number of 
lines of the first digital image signal which corre- 
spond to the deviation between the first and second 
positions; and 20 

synthesizing means for alternately selecting the first 
digital image signal delayed by said delay means 
and the second digital image signal to generate, 
line-by-line, a synthesized digital image signal 
which is obtained by synthesizing the first digital 25 
image signal and the second digital image signal on 
the same line. 

2. An apparatus according to claim 1, wherein said 
first reading means reads the image of the original prior 

to the reading performed by said second reading means. ^ 

3. An apparatus according to claim 1, wherein a back- 
ground at each of the first and second positions is black. 

4. An apparatus according to claim 1, further com- 
prising first and second exposing means for respectively ^ 
exposing the first and second faces of the original. 

5. An apparatus according to claim 1, further com- 
prising selecting means for alternately selecting the first 
and second analog image signals and generating a syn- 
thesized analog image signal, and wherein said convert- ^ 
ing means converts the synthesized analog image signal 
into a synthesized image signal. 

6. An apparatus according to claim 1, wherein said 
second reading means initiates reading of the image of 
the second face of the original before termination of 45 
reading of the image of the first face of the same original 
by said first reading means. 

7. An original reading apparatus comprising: 



8 

carrying means for carrying an original in a predeter- 
mined carrying direction; 

first reading means for reading, line-by-line, an image 
of a first face of an original carried by said carrying 
means at a first position, and for generating, line- 
by-line, a first analog image signal; 

second reading means for reading, line-by-line, an 
image of a second face of the original being carried 
by said carrying means at a second position which 
is different from the first position with respect to 
the carrying direction, and for generating, line-by- 
line, a second analog image signal; 

selecting means for alternately selecting the first and 
second analog image signals generated by said first 
and second reading means and generating, line-by- 
line, a synthesized analog image signal; 

converting means for converting the synthesized 
analog image signal generated by said selecting 
means into a synthesized digital image signal, and 
for generating, line-by-line, the synthesized digital 
image signal; and 

separating means for separating the synthesized digi- 
tal image signal into first and second digital image 
signals representing the first and second faces of 
the original, respectively, and for generating, line- 
by-line, the first and second digital image signals. 

8. An apparatus according to claim 7, wherein said 
first and second reading means alternatively generate 
the first and second analog image signals. 

9. An apparatus according to claim 7, further com- 
prising common processing means for processing the 
synthesized digital image signal from said converting 
means. 

10. An apparatus according to claim 7, further com- 
prising delay means for delaying one of the first and 
second digital image signals. 

11. An apparatus according to claim 10, wherein said 
delay means executes a delay by a time corresponding 
to a deviation between the first and second positions. 

12. An apparatus according to claim 7, wherein said 
first reading means reads the image of the original prior 
to the reading performed by said second reading means. • 

13. An apparatus according to claim 12, wherein said 
second reading means initiates reading of the image of 
the second face of the original before termination of 
reading of the image of the first face of the same original 
by said first reading means. 
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Line 27, "distance (" should read — distance £ — . 
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Line 15, "coincides" should read — which coincides — 
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Line 43, "memory 31," should read — memory 31 — . 
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